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The stepping motor which rotates every step can simply realize position control, and it has the 
characteristics of small size and high torque. For high performance equipment, small size and low cost meet 
the requirements, and so it was used in a very wide range of applications. However, when driving, the noise 
is generated. In this research, it was aimed to decrease the noise by investigating, and improve the cause of 
the noise by the sound and vibration analysis. And production of finite element model is tried for structural 
modification of entire stepping motor. 
 



























Fig.1 Stepping motor (PK566H-B) 
 
Fig.2 Sound pressure  
142 
 






















Table 1 Natural frequency and frequency of high sound 
pressure 
Parts Natural frequency 
[Hz] 
Frequency of high 
sound pressure [Hz] 
Rotor 2444 2400 
Stator 3063 3000 


















Fig.4 Comparison of accelerance of rotor 
 









Table 2 Natural frequency of rotor and stator [Hz] 
Parts Mode 
No. 
26N 61N 85N 
Rotor 1 2444 2809 2931 
2 3587 3809 3836 
3 4833 5221 5378 
Stator 1 3063 3335 3479 





































ルを比較したものを Table 3に示す．  
 
 
Fig.7 Comparison of sound pressure 
 










Table.3 Comparison of sound pressure level 
Pressure of 
springs 




26N 71.5  
61N 67.4 -4.1 
85N 64.7 -6.8 
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Fig.9 Comparison of sound pressure 
 


























 固定子の要素数は 367965，接点数は 616924である．





Fig.11 FEM model of stator 
 
Table 4 Natural frequency of stator 
Mode No. Experiment[Hz] FEM[Hz] Error[%] 
1 3881 3941 1.5 






































Table 5 Natural frequency of rotor 
Mode No. Experiment[Hz] FEM[Hz] Error[%] 
1 3438 3454 0.4 
1(symmetrical) 3675 3812 3.7 
2 5250 5197 -1.1 
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Table 6 Natural frequency of stepping motor 
Mode No. Experiment[Hz] FEM[Hz] Error[%] 
1 3035 3129 3.0 
2 4223 4238 0.3 
3 6167 6039 -2.1 













Fig.16 Comparison of stepping motor’s modal shapes in 
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